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(54) ALLOY EXCELLENT IN RESISTANCE TO STRESS CORROSION CRACKING 

(57)Abstract: 

PURPOSE: To provide an alloy excellent in resistance to stress corrosion cracking in lead- 
contg. hot water as well as in a thick alkali environment. 

CONSTITUTION: This alloy excellent in resistance to stress corrosion cracking has a 
compsn. consisting of, by weight. <0.07% 0, <1.0% Si, <1.0% Mn, 38-45% Or, 40-57% Ni, < 
0.5% Al, <0.5% Ti, <0.1% Mg and the balance Fe with inevitable impurities or further contg. 
0.5-5.0%, in total, of one or more among Mo, W and V. This alloy is preferably treated before 
use so as to prevent the precipitation of chromium carbide and to eliminate a Cr-deficient 
layer formed by the precipitation. 
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CLAIMS 



[Claim(s)l 

[Claim 1] At weight %, they are C:0.07% or less and Si. : 1.0% or less, Mn: 1.0% or less, Cr:38-45%, 
nickel:40-57%, aluminum: 0.5% or less, Ti: 0.5% or less, Mg: Alloy excellent in the stress-corrosion- 
cracking-proof nature which 0.1% or less is contained and the remainder becomes from Fe and an 
unescapable impurity. 

[Claim 2] It adds to a component according to claim 1, and is in total further about one sort of Mo, W, 
and V, or two sorts or more. 0.5-5.0 Alloy excellent in the stress-corrosion-cracking-proof nature and 
pitting-proof nature in which it weight % Contams and which the remainder becomes from Fe and an 
unescapable impurity. 

[Claim 3] The alloy which was excellent in stress-corrosion-cracking-proof nature given in a deposit of 
chromium carbide and either of claims 1 or 2 to which processing which loses the chromium 
impoverishment layer generated in connection vnth it is performed in advance of use. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the nickel-Cr alloy which was excellent in the gestalt of 
a thick plate, the round bar, a pipe, etc. at corrosion resistance and stress-corrosion-cracking-proof 
nature usable as the alloy used under elevated-temperature high-pressure hydrological environment, 
especially a heat exchanger heat exhanger tube of a chemical-industry plant or a reactor. 
[0002] 

[Description of the Prior Art] as the ingredient for heat exhanger tubes in the heat exchanger of the 
chemical processing plant put to the bottom of the environment of elevated-temperature high pressure, 
or an atomic power plant - Alloy 690 (a trade name, a 60%nickel-30%Cr-9%Fe alloy, wholly weight 
%) etc. - 40 - 70% of alloy is used [ Cr represented by nickel radical alloy ] for nickel at 25 - 35 % of 
the weight (it is only hereafter described as %). such an alloy — for example, JP,59-232246,A ~ said — 
60-50134 It is indicated by the number official report etc. 

[0003] However, water quality environment used in an actual plant pH at 280 degrees C 9.2-9.5 Since it 
is the elevated-temperature quantity alkali environment which is said, alkali concentration may take 
place in the clearance section of a heat exhanger tube and a tubing support plate. Under the environment 
where such hot and high-concentration alkali exists, even if it is the above-mentioned alloy, neither 
general corrosion-proof nature nor stress-corrosion-cracking-proof nature is thoroughgoing. Moreover, it 
is Pb (lead) in a system by capacitor leak etc. When it mixes, even if it is the aforementioned alloy, 
stress corrosion cracking occurs. 

[0004] Thus, with the alloy known now, the stress corrosion cracking (it may be hereafter described as 
SCC) of a grain boundary mold will be produced in a high-concentration alkali solution, and inside type 
sec of a grain v^U occur in the high temperature hot water (an alkali solution is included) containing 
lead. 
[0005] 

[Problem(s) to be Solved by the Invention] This invention is high temperature hot water which contains 
Pb also under the environment where hot and high-concentration alkali exists, (an alkali solution is 
included) It aims at offer of the alloy which was excellent under the environment at stress-corrosion- 
cracking-proof nature. 
[0006] 

[Means for Solving the Problem] The summary of this invention is a degree. (1) - (3) It is. 
[0007] (1) At weight %, they are C:0.07% or less and Si. : 1.0% or less, Mn: 1.0% or less, Cr:38-45%, 
nickel:40-57%, aluminum: 0.5% or less, Ti: 0.5% or less, Mg: Alloy excellent in the stress-corrosion- 
cracking-proof nature which 0.1% or less is contained and the remainder becomes from Fe and an 
unescapable impurity. 

[0008] (2) Add to a component given in (1) and be in total further about one sort of Mo, W, and V, or 
two sorts or more. 0.5-5.0 Alloy excellent in the stress-corrosion-cracking-proof nature and pitting-proof 
nature in which it weight % Contains and which the remainder becomes from Fe and an unescapable 
impurity. 

[0009] (3) In advance of use, deposit of chromium carbide and processing which loses the chromium 

impoverishment layer generated in connection with it are performed. (1) or (2) Alloy. 

[0010] 

[Function] Hereafter, the chemical composition, the metal texture, and the desirable heat treatment 
conditions of the alloy of this invention are explained. 

[001 1] (1) A pole quantity Cr-quantity nickel radical alloy [ as / whose Cr content in an alloy is 38% or 
more about the chemical composition of this invention alloy ] is a Cr oxide (Cr 203) which has an 
anticorrosion-property on a front face. Since a coat is formed, inside type SCC of a grain by lead 
pollution high temperature hot water can also control the grain boundary mold SCC by high 
concentration alkali to coincidence. Furthermore, although the alloy of this invention contains Cr with 
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the high content of 38 - 45%, since it is carrying out little content of Mg, it is excellent also in hot- 
working nature. 

[0012] Hereafter, the reason for limitation of the content of each alloy content is explained. 
[0013] ** (Carbon C):0.07%or less C is very effective in a rise on the strength, and if it exceeds 0.07%, 
while reinforcement will rise too much, the fall of elongation becomes remarkable and stops having a 
mechanical property required as a heat exhanger tube, although it is an element indispensable when 
securing reinforcement required as a heat exhanger tube. Therefore, the amount of C is made into 0.07% 
or less in this invention. 

[0014] ** Silicon (Si), manganese (Mn) : respectively Although each of Si and Mn is elements which 

act as a deoxidizer of an alloy and to add to some extent is required respectively 1.0% or less, a content 
all Since the weldability and cleanliness of an alloy will be reduced if it exceeds 1.0%, it is each content. 
It may be 1.0% or less. 

[0015] ** Chromium (Cr):38-45%Cr is an indispensable element in order to give general corrosion- 
proof nature and SCC-proof nature to this invention alloy. In the above operating environments, 
corrosion resistance is not enough in this content being less than 38%, and it is easy to generate SCC. 
On the other hand, if Cr is contained exceeding 45%, hot-working nature will fall greatly. Therefore, Cr 
content is made into 38% or more and 45% or less in this invention. 

[0016] ** (Nickel nickel):40 - 57%nickel is an element effective in corrosion resistance improvement, 
and is especially acid resistance and chloride ion (C1-). The SCC-proof nature in the high temperature 
hot water to contain is raised. In order to do this effectiveness so, nickel is required 40% or more. 
Moreover, although especially an upper limit is not limited, it is made into 57% or less in consideration 
of the content of other elements, such as Cr. 

[0017] ** Titanium (Ti): Since the effectiveness is saturated even if contained exceeding 0.5% although 
it is an element effective in Ti raising hot-working nature 0.5% or less, it is an upper limit. It may be 
0.5%. 

[0018] ** Aluminum (aluminum): 0.5% or less, like [ aluminum ] Si and Mn, although it is effective as 
a deoxidizer, the content If it exceeds 0.5%, in order to reduce the cleanliness of an alloy It may be 0.5% 
or less. 

[0019] ** Magnesium (Mg): Hot- working nature becomes very good by carrying out little addition of 
0. l%or less Mg. Since the effectiveness is saturated even if contained exceeding 0.1%, it is an upper 
limit. It maybe 0.1%. 

[0020] ** the (Molybdenum Mo) (tungsten W) (vanadium V):need - respondmg - 1 of sorts of these, 
and two sorts or more ~ the sum total 0.5-5.0 % — these elements are elements effective in improvement 
in pitting-proof nature. In these elements, one sort of contents or two or more sorts of sum total contents, 
respectively Since a surface passive state coat is not strengthened with less than 0.5%, the effectiveness 
of a pitting-proof nature improvement is scarce. Therefore, when pitting-proof nature is needed in 
addition to stress-corrosion-cracking-proof nature, a sum total content at least one sort of these elements 
It is good to add so that it may become 0.5% or more. On the other hand, the sum total content of these 
elements Even if it exceeds 5.0%, in saturating the effectiveness on a pitting-proof disposition, since 
hot-working nature deteriorates remarkably, it is not desirable. 

[0021] (2) this invention alloy is an alloy which was excellent at the component of the above-mentioned 
** - ** by the corrosion resistance and stress-corrosion-cracking-proof nature which the remainder 
becomes from Fe and an imescapable impurity including the component of ** if needed further about 
the metal texture of this invention alloy. However, in what has comparatively high C content, Cr carbide 
(Cr23C6) deposits during the time of welding construction, or use with such a high Cr alloy in the grain 
boundary at the time of cooling after annealing. With a deposit of this Cr carbide, if Cr lack layer arises, 
it will become easy to generate stress corrosion cracking. 

[0022] What is necessary is to diffuse Cr positively from the interior and just to prevent generation of Cr 
lack layer, in order to prevent that stress corrosion cracking occurs by such cause. For example, if it 
heat-treats after annealing and a grain boundary deposit of chromium carbide and coincidence are made 
to recover a chromium impoverishment layer, the grain boundary mold SCC will not happen to the 
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bottom of a hot and high-concentration alkali environment. 

[0023] (3) There are annealing for adjusting a mechanical property and heat treatment which loses Cr 
lack layer given if needed after that as heat treatment of this invention alloy about desirable heat 
treatment of this invention alloy. 

[0024] Although especially the temperature at the time of annealmg the alloy of this invention is not 

limited, it is good to carry out at 1000-1200 degrees C. If annealmg temperature is lower than 1000 
degrees C, tension strength, 0.2% proof stress, hardness, etc. will become large beyond the need. Since a 
predetermined property is no longer acquired about tensile strength, 0.2% proof stress, hardness, etc. on 
the other hand while crystal grain makes it big and rough remarkably at the temperature exceeding 1200 
degrees C, annealing is good to carry out in a 1000-1200-degree C temperature region. Although the 
holding time changes also with thickness of an ingredient, at least 1 minutes or more are required, A 
cooling rate with furnace-cooling extent late to water cooling, air cooling, and an oil-quenching pan is 
sufficient as a cooling rate, and especially this point is not restricted. 

[0025] although the alloy of this invention is fully excellent in corrosion resistance also with such 
annealing - further - temperature below 800 ** 0.1 hours or more ~ desirable ~ 3T - whenever [ >=- 
200 and log t+2200[T; stoving temperature ] — (degree-C) t; holding-time [ temperature ] (hr)] 
Since the chromium impoverishment layer near the grain boundary will be lost to a grain boundary 
deposit of chromium carbide and coincidence if ******** is given, the grain boundary mold SCC is not 
generated under the alkali existence of elevated-temperature high concentration. Whenever [ stoving 
temperature ] at this time If it exceeds 800 degrees C, the amount of deposits of chromium carbide 
decreases and is not desirable. Moreover, it is at less than 600 degrees C. Since it must hold for 100 
hours or more, it is not economically desirable. 
[0026] 

[Example 1] Table 1(1) And table 1 (2) (it collects below and is only described as Table 1) After 
ingoting the alloy of the shown chemical composition with a vacuum meUing process, forging and hot 
rolling are performed and it considers as a plate with a thickness of 7mm, and subsequently it is cold 
rolling. It considered as the thickness of 4.9mm. Then, after heating these plates at 1 100 degrees C and 
holding them for 30 minutes in argon atmosphere, air cooling was carried out and annealing was given. 
[0027] No. 1-21 of Table 1 - this invention alloy and No, - 22 and 23 are comparison alloys. These 
alloys are used and it is (a). An alkali SCC trial and (b) A lead content high-temperature-hot-water SCC 
trial and (c) The pitting trial was performed. Each test condition and test result are as follows. 
[0028] (a) Produce an SCC test piece with a 2mm [ in alkali SCC trial thickness ] x width-of-face [ of 
10mm ] x die length of 75mm, and it is emery paper. After grinding by No. 320, it bent in the U 
character mold, and restrained with the bolt nut, and the depth of the crack which was immersed for 
1000 hours and generated in the autoclave in 50% of deaerated 350-degree C NaOH water solution was 
measured with the optical microscope. The measurement result is shown in Table 2. Comparison alloy 
whose Cr content is about 30% as shown in this table No.22 and comparison alloy with many C contents 
For No.23, although SCC is generated, Cr content is 38% or more of alloy (No.1-21). A crack has hardly 
occurred. 

[0029] (b) Lead content high-temperature-hot-water SCC test above (a) In same U bend test piece, 0.1 
mols [/I. ] PbO was immersed for 1000 hours into 4% of included NaOH degassed water solution (325 
degrees C), and the depth of the generated crack was measured with the optical microscope. The result is 
written together to Table 2. 

[0030] As shown in Table 2, there are [ a Cr content ] few Cr contents to a thing with the depth of stress 
corrosion cracking as good [ 38% or more of alloy ] as 5 micrometers or less. In the example of an alloy 
of No.22 There are many 200 micrometers and C contents. In the example of an alloy of No.23 120- 
micrometer SCC has occurred. 

[0031] (c) Produce a tabular test piece with a 2mm[ in pitting trial thickness ] x width-of-face [ of 
30mm ] x die length of 40mm, and it is emery paper. After grinding by No. 320, it was immersed for 
1000 hours into 4% of Na2S04 degassed- water solution [325 degree C, pH 3.0 (it is pH adjustment at 
H2S04)] containing 500 ppm chloride ion, and the pitting generating situation after immersion was 
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observed with the optical microscope. The result is written together to Table 2. 

[0032] For 38% or more of this invention alloy, Table 2 to Cr content is the low comparison alloy 

(No.22) of the amount of Cr(s). Although it compares and pitting-proof nature is good, it is about 

Mo+W+V. It turns out that this invention alloy contained 0.5% or more does not have generating of 

pitting, and pitting-proof nature is remarkably excellent. 

[0033] 



[Table 1 (1)] 
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[Table 2] 
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[0036] 

[Example 2] Alloy produced on the conditions same to annealing as an example 1 To the test piece of 
No.l, it is at 500 - 850 **. 0.1-100 Low-temperature heat treatment of time amount was performed, and 
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heat treatment which recovers the chromium impoverishment near [ accompanying the deposit to the 
grain boimdary of chromium carbide (Cr23C6) ] the grain boundary was performed. Then, (a) of an 
example 1 The same alkali SCC trial was performed. 

[0037] The relation between the temperature of low-temperature heat treatment, and time amount and 
the see crack depth is shown in drawing 1 . When whenever [ stoving temperature / at this time ] was 
set to T (degree C) and the temperature holding time was set to t (hr), as it was shown in drawing 1 , 
when there is no stress corrosion cracking in the test piece processed on condition that the range of T<= 
800 degree-C3T >=-200 and log t+2200 and low-temperature heat treatment is performed on such 
conditions, it turns out that a chromium impoverishment layer does not arise. 

[0038] In addition, although the intergranular corrosion with slight O mark in drawing is produced, it is 
shown that there is no generating of SCC, as for ** mark, SCC shows that it is 5-30 micrometers, and, 
similarly, as for x mark, SCC means that it is over 30 micrometers. 
[0039] 

[Effect of the Invention] The alloy of this invention is excellent in the high temperature hot water 
containing lead at SCC-proof nature while it is excellent in the stress-corrosion-cracking-proof (SCC) 
nature under a thick alkali environment, as an example also shows. Furthermore, it is in total about 
Mo+W+V. The alloy of this invention of which 0.5%-5.0 % content is done is excellent also in pitting- 
proof nature with the above-mentioned alkali-proof SCC nature and lead-proof content elevated- 
temperature SCC nature. 

[0040] Therefore, this invention alloy is suitable as ingredients, such as a heat exchanger heat exhanger 
tube of a chemical processing plant or an atomic power plant. 



[Translation done.] 
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tLT, Alloy 690(ffi^b«. 60%Ni-30%Cr- 9%Fe-& 
±. tKxmM%) ^j:k'(Dm&^^izitmtilCri}iZ 
~35Sjl% mr. mz%ttit) •C'Ni*<40~70%<0^ 

±mm^ixx\>^h. zcr>xo^j:^^ii. mimm^ 

59- 232246-^^^^13160-50134 ^^mmzW^^ixX 

[00 0 3] u^t^**-?). ^(^r^yhxmm^ti 

l>?KKISi«i m'CX'pm 9.2-9.5 tv^^J;3^lSffl 

n7)i^/jvm^x-h^t:*)'rh<^x\ mmf^^ww. 

7j^X'ii^\>\ tfz. oyfy^-'')-9^j:i£\,zi.'>X 
mrttcPb (IS) 1fim.Lti^^\,z\imi.<r)^^X'h^X 

[00 04] ClOiptC, 3Sffi^<5iXT<.^4-^^-C'(i, 

miSi<r>7)Vi)^)mm^x'nm.<rim-nnimix (ki 

T, scctie-rc:t*<j>^) ^^is^hm 
ffl* ( r;i/;<? y mmi-^ts ) ^x'\m.nm. sec 

LXLto, 
[0005] 

[%B3A«JS^LJ:oi:-rSPS] *?6BB{±, ]§ffifSi8 
^<r)7)i^il^)tl^^%th^TX'{i. *7tPbS:^*-f|, 

mmixmzmii^^ffMmmtth . 

[00 0 6] 



2) ^m^6-128671 

2 

(i)-(3) \izhh. 

( 0 0 0 7 ] (1) C : 0.07%OT. Si : 1.0 

%JilT, Mn : 1.0%iaTs Cr : 38-45%, Ni : 40-57 
%, Al : 0.5%lilT, Ti : 0.5%WT. Mg : 0.1%lilT 

[ 0 0 0 8 ] (2) {\)i,Zim(r)^^{,zMtX^(^\iZ. M 

0, ^iii.X^V<r>\mt.tz\i2WJ±i^V(X' 0.5-5.0 

mm-mti'&iii.umii-kmzmifz^^. 
[ 0 0 0 9 ] (3) ffiffltc5feioT ^ xjM.mimm^ 

[00 10] 

t^* L\^mm^\.z-o\vtmmh. 

[ 0 0 1 1 ] (1) *3S&Hfl^£7)-fk^fflj£{CO^^-C 
-&^4'Wr^W«*98%tUiT'ib* i ^^ffiffiCr-®Ni 
20 m^Mi. ^MtH:feWtt«^*-rSCre-(t:t|(Cr203) 

C C t iftr^i^SiaTKtcJ: S C C t,|BlB$tcWJ-r 
h:itifX'%^. Cr$r38-45% 

1, x\^h<r)X'msm.mz{>mix\^h, 

[ 0 0 1 2 ] OT, ^'^^m<nis^A<r)mm^im 

[0013] a)MS ( C ) : 0.07%OT 

c\m.i^mzmhxm)X-h o . mmt Lxm^j: 

30 ^SS:Si«1-Sd;tT-it^m^X=5r7cST-^S*^, 0.07 
%^iSil.t3feK*<±#L3ir*tti.C, W<OffiT 

<^j:h. UzH^-yX. *%HHtfcV^rJiC»Sr0.07%l.:il 

[0014] Oy^m (Si ) . WXrv (Mn) : ^tl^ 
tl 1.0%WT 

Si, Mi\,^-mh-k±(ojSimit Lxm-rhjtmx'h 

1.0%$:ie;t2.i:-&^cO}§Stt^jt?t 
40 aSr{ST$-t^SiOT\ ^ti^ti<r>-t^Aii 1.0%OTt 

[00 1 5] O^^aA (Cr) : 38-45% 
Crti^^^HJ^^lCiJ^ffiKAttfe ctt^WS C Ctt^#4 

+^X'^j:<. SCCi}^m.t'^\>\ -U, CrS:45%S: 
X. *l6Bjfc:feV%T«Cr^«S:38%JJLh, 45%jaTt 
50 [00 1 6] ®:::-yir;K Ni) : 40-57% 
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3 

r/^it^^:^y( C1-) i-^^thmi^'i'izmm 

{00 1 71 (S^^'y (Ti) : 0.5%JaT 
[00 181 ®T/P5-'f A (Al) : 0.5%OT 

o.5%j.:iTt-ri>. 

(00191 0'7^^^-j^'>A (Mg) : 0.1%lilT 

h. OA%i:miXii^bXh-i:cr)mmmthtz 
ib, ±mi 0.1% tt^. 

[0 0 2 0] ®^ urfy (Mo) , 9y':rxry 

(W) . A-ti^'-^jU (V) : •imVi'^M^X. Z.t\.h<no 
t><0iaSyi{i2StUi^^ltt' 0.5~5.0 % 

mm^m-mw&i^zmtxm^-m-k&wt'^^ t^iz 

(1, ::it^>^07ES<7):j'-^< 1 1 ia$:^li-**4*« 0.5 

7cs<o^tf^*«*>' 5.o%imixi:>mii-iiit^.tm 

[ 0 0 2 1 1 (2) *l|BB^<O^JSfflatov^T 

iz®ff)m^isif*-mMifFeiixx/^mT-mm^(^^j:?> 
mikmxxmmmimimzmifz-^Ti>&, l 

[ 0 0 2 2 3 J; p ^lMHm:>]K:ftSija*>m-ri. 

<o$-i56±-r5/v:«6tti, cr^mij^hnrnmizmiL^^ 
}zm^mmtx. ^rDAmm<^mmtiibmmzi^ 

[ 0 0 2 3 ] (3) :^WM'$t^cr)mt Lv\SiJ!ia{:oV^T 

[0024] ^m<r>-k±imm-m<^m.mm 



3) ^Wf6-128671 

4 

^§ixl.i>(7)t'Ji^:v>*«, iooo-i200X;T1foo*>'i 
(r^. MlfeiaSA^lOOOt: J: Ofiv^t. 515603$$. 0.2% 

m. m^sk'n'-mvinziz^K^j:?,. -u. vmc 

tc. ?l5i^$, 0.2%»^j, ®$^i:tcov^?H)r«<7)# 
tt*<^f,ix^r<^|.0-C\ M#fe(il000~1200iC<^)iaKlS 
•eff 3 <^)*« J: V ^. J: o T t 

m^shti^. g<gl^w±{^^^^ST'^)S, <^ai^<i* 
S}^. 'rm^h\,z\i^)^m.m:\^mm.x'ijii 

10 <. i<Oj;S{i^fciMliS$it<(ri\ 

[00251 *f|BBO^{i. ILT- 
i.+^{c®:fettt:®ix^ t, OT-i^ hif.^h C800 X;ia 

3TS- 200 - 1«« t+2200 

CT ; MliSS (*C) . t ; m.m^ (hr) D 

[0026] 

[iifswi 1 ^1 (1) niix/m (2) ( mriiti^r* 

(csitie-r) ^z5ri-tit^m^<r>'k^in^mwi:m 
mLtzik. m.. mismiimLxm^imcomt 

f^, cnf><7)|jftS.7;Ud-y#H$\^t-1100-C*=Jiifet 
30 [ 0 0 2 7 ] a icONo . l~21{i*||BJ^^, No. 22. 23 

kiim^X'hh, :nxh'^im\^x. (a) T)Vii^} 
sccsfi®. (b) is#^a*sccssii> (c) ^-ku 

m^X'hh. 

[0028] (a) T)V:f]'}SCCWm. 
If $ 2inmXi|il0miX;ftS75inin(7)S C ca^fr^rf^L. 
x;<'J-S5 320#T'gfffiUci^, \}WzmiX^>.)VV 

• i- y h-Cm-l. yt'-hifU-:/mzt5\^X350V(O 

m.Lfz5o%maon^mm'i'izwoom^imLx . ^ 
40 Lfzwuxnu^^mmmx-m^Lfz. ^mmm 

€:^2{CS^-f, Z^t^hm^^XolZ. Cr-irW**«fc 
J:-e30%<7)lt«^^ No.22fcJ:t^C-t«O^V^JtS^ 
± No.23{iSCC$ri%^L-CV^|>*<. Crt*a*^38%fei 

±c7)^^(No. 1-21) (i{5i:^tm*mut:v^:5^ 
[ 0 0 2 9 ] (b) js^^nsa*s c cm. 

±ie(a) i:|5I«cOU'<.yKIS^2:, O-l^/t-ZK >y h 
;K?)PbOi&*tJ4%<ONaOHBim*^jS(32rc) (O'^iZlO 

m^mmix, m.itzmii<r)m^^(^mmm 
50 ^L^c. 'e<o^*i&^2ic«ie-rs. 



4/27/2006, EAST Version: 2.0.3.0 



(4) 
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[0030] m2tl-t^W}^h i.O[Z, Cr^*«3!)^38%ia 

C«LT. Cr*^rft*«^J^^^V^ No.22<O^^T{i 200;u 
C^W*<^^V^ Mo.23<0-^^t'(i 120jumOSC 

[ 0 0 3 n (c) fL:ftaii 

S$2inmXi(i30mmX*$40iimiO«*?l«®frS:f^U. X 
;^ij-a£ 320S-C-g{^Lfcm, SOOppmCOig'fkl^l'f 5f y$• 
•^t^4%^7)Na2S04!iim7K^^g C 325-C, pH 3.0(H2S04-C* 



S 1 (1) 



[ 0 0 3 2 1 ^2*»/i> . Cr^*ft*<38%ULh^*^^ 

^{i:Cr*£Offiv>Jt«{^ife(No.22) tJt^T, BfL:fett*^' 
^i!ft'3iS*\ Mo+W + Vl: 0.5%tU:*%n.*^B^ 

[0033] 
[^1 (1) ] 













it n 


t « 




c 






Sfi^. Fe : ba 


ll) 




Na 


C 


Si 




p 


S 


Nl 


Cr 


Ti 


Al 


Mg 




W 


V 


N 




I 


0.023 


a40 


a 51 


a 014 


0.002 


51.03 


38.51 


a 19 


a 15 


ao5 








a 018 




2 


0.021 


0.36 


a44 


a 010 


aool 


50.12 


43.01 


a22 


an 


ao4 








a 015 




3 


0.022 


0.41 


a 46 


a 010 


0.001 


50.63 


89,15 


a25 


a 14 


a 04 


a64 






a 013 




4 


0.025 


a38 


0.52 


aoo9 


0.002 


50.88 


^.63 


0.26 


a 15 


a 04 


2.66 






aQ28 




5 


0.020 


0,36 


0.55 


0.009 


0.001 


50.28 


39.46 


a23 


a 13 


ao5 


450 






aQ22 




6 


0.020 


0.42 


0.41 


0.011 


0.001 


50.63 


39.51 


a 20 


a 13 


a 05 




a 77 




a 020 




7 


0.022 


0.41 


0.38 


0,012 


0.001 


50.11 


39.50 


a 22 


a 16 


a 04 




3.01 




a023 




8 


0.026 


0.41 


0.41 


0,009 


0.001 


49.89 


40.03 


a 19 


a 14 


a 04 




4.88 




a024 




9 


0.026 


0.42 


0.40 


0.009 


0.002 


50.11 


40.11 


a 23 


an 


a 05 






aeo 


a 020 




10 


0.020 


0.39 


0.38 


0,010 


0.002 


51.03 


39.89 


a27 


a 14 


a 05 






1,96 


a 020 




11 


0.020 


0.40 


0.41 


0.010 


0. 001 


50.66 


40.06 


a 22 


a 10 


a 05 






462 


a 021 




12 


0.021 


0.39 


0.51 


0.008 


0.001 


50.26 


40.01 


a 30 


a 14 


a 08 


a 29 


a 30 




a 029 




13 


0.023 


0.44 


0.55 


0.008 


0.002 


50.76 


39.93 


ass 


an 


a 04 




a 42 


a23 


a 028 




14 


0.024 


0.32 


0.50 


0. 007 


0.001 


5a 02 


39.63 


a 16 


a 14 


a 04 


a 31 




aso 


a 026 




15 


0.022 


0.36 


0.4S 


0.007 


0.001 


5a 36 


40.09 


a 26 


a 13 


a 05 


a 38 


a 52 


a 63 


a025 



[0034] 



^ [^1 (2) ] 

« I (2) 













ffc ^ « 


1 ifi 








Pe : bal) 






C 


Si 


Mn 


p 


s 


Nl 


Cr 


Ti 


Al 




Bib 


W 


V 


N 




16 


a 019 


a 41 


a44 


a 010 


a 001 


50.26 


39.55 


a20 


a 15 


a 05 


a24 






a 015 




17 


ao20 


a40 


a5o 


aoo8 


a 001 


50.63 


39.66 


a 23 


a 18 


a 04 




a20 




a 024 




18 


aQ26 


a 42 


a 55 


aoo9 


a 001 


50.88 


39.98 


a22 


an 


a 04 






a 26 


ao20 




19 


a 023 


a 44 


a50 


aoo9 


a 001 


49.92 


40.03 


a 27 


a 14 


a 05 


an 


ao5 




a 018 


m 


20 


a 022 


a 48 


a 51 


a 010 


aoo2 


50.18 


39.88 


a 26 


a 14 


ao4 




a 16 


ao4 


a 015 




21 


a 022 


a 48 


a 49 


a 013 


a 001 


50.63 


39.73 


a 20 


a 18 


ao5 


ao8 


a 09 


a 10 


a 029 


)t 
m 


22 


a 020 


a 38 


a 41 


a 012 


a 002 


60.38 


30.76 


a 22 


a 14 


a 05 








ao2o 


23 


a 081 


a 36 


a40 


a 010 


a 001 


5a 66 


39.88 


a 20 


an 


ao4 








a 021 



[0035] 
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CO 




-a 

iO 
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-a 
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O 


< 


<P<IN:g 


CO 




CO 
















•M- 


«9{ 











■K 

+4 



8 

♦0 6 

-6 «^ ^ «^ vu if> /^a 

6<i X 6<ix 



4|£( 



oo 
ou 
toco 

mm 



m 





































< 


<! 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


ffi 




































-a 


-a 








-a 




-g 


'g 


-g 


-g 


"g 


'g 


'g 




y. 










51 


5t 


51 






5t 




51 


5t 






o 


ITS 




m 




in 


CO 


in 




in 


in 


in 


in 


CO 


|o 
































SCO 


0 


O 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


0 


o 


















'i 


-g 


-g 


-g 


-g 


-g 


'g 


'g 












=1 




51 


=i 




51 


51 


51 


51 


5i 




So 




CM 


US 




in 


in 


in 


CO 


CO 




CO 


CO 


in 


in 


CO 




































o 


o 


o 


o 


o 


o 


o 


0 


o 


o 


o 


o 


o 


o 


o 








CO 




in 


CD 




CO 




o 






CO 




in 












^4 




«^ 








IS 











[0036] 

No. IWlSiUT-t, 50(K850 r-C 0.1~100 B^SO 

[0037] msimM<7)m^t5ii/f^mt seem* 



800°C 

3TS- 200- log t+2200 
50 mifi^t^j:\'^ZtiM^i)^i, 
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^S^6-l 2867 1 



[ 0 0 3 8 1 ^fc. m'^(^ommwpkmm-k\t±t 

30ju m S-g;c T V ^ i: Sr^-r. 
[00393 

iim^j:7H':fiv9mTizmmt5ijmtmti ( sc 

0.5%~5.0 X'kti-i^^'m^iilSmTJi^^O 



10 



[ 0 0 4 0 ] «£oT . *i^HB^I4^l:^7 :^ h^is^^ 

I.. 

<r)^t:^(nmM<^^t5j:X/m^lcntxrn 



10 



[011 



ID 

s 
fi 
s 

T 

CO 











- X X 

1 


^ /^^^■"■^--— 

X ( ^ 

X ^ X A 

3T»-20O^(«t+2a)O 
1 1 I 



I 0- 



I0« 

€^ }^ ^ 



I 0 
t (hr) 



10» 
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